Triacanthine exerts antitumor effects on bladder cancer in vitro and in vivo.
Numerous studies have focused on solvent extracts from locust trees (Gleditsia spp.), which contain diverse bioactive components including saponins, flavonoids, and alkaloids. However, because of the undefined nature of such phytochemicals, their clinical application as chemotherapeutic agents has often been limited. This study aimed to evaluate the anti-oncogenic activity of triacanthine, an alkaloid obtained from Gleditsia triacanthos L. The anti-oncogenicity of triacanthine in vitro was evaluated via 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide assay, cell-counting kit-8 assay (CCK-8 assay), flow cytometry, imunoblot, migration and invasion assays, zymography, and electrophoretic mobility shift assay in the human bladder carcinoma cell line EJ. The in vivo efficacy of triacanthine was evaluated via oral administration to EJ-xenografted BALB/c nude mice. To identify the side effects of triacanthine, cisplatin was also administered and an acute toxicity test was performed. Triacanthine significantly inhibited EJ cell proliferation (IC50 600 µM). Flow cytometry analysis revealed that cells were arrested in the G1 phase, and apoptotic cells accumulated in sub-G1 phase in a dose-dependent manner. Triacanthine inhibited the G1-S transition by deterring complex formation between cyclin-dependent kinases and cyclins, thereby up-regulating cell cycle inhibitors p21WAF1 and p27KIP1. In addition, triacanthine induced a caspase-dependent extrinsic pathway of apoptosis and autophagy. Early responsive kinases, extracellular signal-regulated kinase (ERK) and Janus kinase (JNK) were up-regulated by triacanthine. Triacanthine-mediated inhibition of the migratory and invasive potential of EJ cells was attributed to reduction of matrix metalloproteinase (MMP)-9 due to suppression of binding activities of the transcription factors activator protein (AP)-1, specificity protein (Sp)-1, and nuclear factor (NF)-κB. In an in vivo study, triacanthine significantly limited growth of xenografted tumors. Interestingly, while cisplatin resulted in significant weight loss after a 5-mg/kg dose, triacanthine did not cause weight loss, behavioral abnormalities, altered biochemical parameters, or tissue staining. A single oral dose acute-toxicity test (triacanthine 2,000 mg/kg) produced no adverse cytotoxic effects via blood biochemical tests and tissue-organ staining. To our knowledge, this is the first systematic evaluation of the anti-oncogenic activity of triacanthine. Therefore, we believe that our findings may guide the development of novel chemotherapeutic agents for bladder cancers.